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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electrical 
program guide display control apparatus and an electrical 
program guide display control method for- managing 
information of a multiplicity of broadcast programs and 
also information of programs recorded by a VTR (Video Tape 
Recorder) and then producing a display output of such 
managed information as a program table. 

2. Description of the Related Art 

Programs of television broadcasts and so forth are 
transmitted to users via space or through cable television 
(CATV) via cable. 

A user then selects a desired program out of those 
of the transmission channels and views the selected program 
on a television receiver or records the same by a VTR- In 
such a case, it is generally customary that the user makes 
a selection of a desired program while reading a printed 
program table. 

However, as seen in a cable television broadcasting 
system for example, the number of transmission channels 



amounts maximally to 150 or so, and it is not easy for the 
user to search for a desired program from a program table 
where programs of, e.g., 150 channels are listed. 

For the purpose of realizing an easy search for a 
desired program, there is proposed a technique of inserting 
data of a program table of each channel in the vertical 
blanking interval of a video signal of a specific channel 
in such a manner as not to cause any disturbance to the 
television signal of the program. Meanwhile on the 
receiving side, the user displays the transmitted program 
table data on a television screen and, after searching for 
the channel, selects a desired program of the channel. 

Such program table data is also termed an 
electrical program guide. The program information in this 
electrical program guide includes, for example, names of 
scheduled programs to be broadcast from receivable 
stations, and broadcast time slots corresponding to the 
programs respectively. 

The user selects a desired program while watching 
the electrical program guide displayed on the screen, and 
then receives and views the selected broadcast program or 
reserves timed recording of the selected program. 

It may naturally be considered that, relative to 
any video tape (tape cassette) where some broadcast 
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programs have been recorded, the user wants to refer 
thereto, as an electrical program guide, with regard to the 
program information representing the names of the recorded 
programs and the recording order thereof. 

To meet such requirement, there is proposed an 
apparatus wherein, on the VTR side for example, the 
information relative to the recorded program on the video 
tape is stored in a predetermined area on the magnetic 
tape, and later the area of such program information is 
reproduced, so that the program information recorded on the 
video tape is displayed. 

However, the above function is an independent one 
which is additional for the VTR and is different from the 
aforementioned electrical program guide display function. 
For any user utilizing an AV system equipped with such 
electrical program guide display function for example, it 
is preferred that the functions be dealt with integrally, 
since the electrical program guide display function and the 
VTR-recorded program information display function are 
mutually identical in the point of displaying the 
information relative to the programs. For example, if the 
two program display functions are dealt with integrally as 
one electrical program guide, the user is enabled to refer 
more simply to the information relative to the entire 
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programs . 

In any of the electrical program guides known 
heretofore, display of an electrical program table is 
executed by using the entire display screen. In this case, 
when the functions furnished to serve as an electrical 
program guide are performed by command manipulation to 
carry out change of the displayed program information 
contents, retrieval thereof and various settings in 
accordance with the classified items of program 
information, the entire picture on the screen is changed in 
conformity to the content of such command and is therefore 
rendered quite different from the prior content displayed 
anterior thereto, hence raising a problem of inconvenience 
for the user* Such a problem becomes more conspicuous with 
advanced diversification of the information to be displayed 
as an electrical program guide or with expedited 
diversification of the functions. 

As for control of various settings and so forth on 
an electrical program guide, it has been customary that 
first an individual button or cursor corresponding to the 
function to be controlled is displayed, and then a required 
manipulation is executed on the picture by the use of a 
remote controller or the like. In this case, the number of 
buttons to be displayed or the number of keys in a remote 



controller manipulated by the user is increased in 
accordance with advanced diversification of the functions 
to consequently complicate the manipulation. In order to 
avoid such intricate manipulation, there may be contrived a 
technique of employing a common button for a plurality of 
functions. However, in this case also, some difficulties 
are existent in properly actuating the key to be 
manipulated if no consideration is given to the display 
format, whereby the user may be confused. 

SUMMARY OF THE INVENTION 

In view of the problems mentioned, it is an object 
of the present invention to realize an improved apparatus 
and method adapted to attain enhanced convenience in 
controlling display of an electrical program guide. 

According to one aspect of the present invention, 
there is provided an electrical program guide display 
control apparatus comprising: a broadcast program 
information storage means for storing, as broadcast program 
information, the information relative to broadcast programs 
extracted from predetermined positions of video signals; a 
recorded program information storage means for storing, as 
recorded program information, the information relative to 
broadcast programs recorded in recording media; another 



recorded program information storage means for storing the 
recorded program information produced inclusively of record 
history information relative to the broadcast programs 
recorded in the recording media; and a display control 
means capable of displaying , as an electrical program guide 
to provide the program- related information , the program 
information relative to both of the broadcast programs and 
the recorded programs on the basis of the broadcast program 
information stored in the broadcast program storage means 
and also the recorded program information stored in the 
recorded program information storage means . 

In this apparatus, the display control means is 
capable of displaying, as an electrical program guide, at 
least a program information area in the form of a window to 
display the program information, a command area in the form 
of a window to display items for selecting a manipulation 
command relative to the program guide, and an input area in 
the form of a window to display items for inputting a 
required parameter corresponding to the selected 
manipulation command. 

The apparatus of the present invention further 
comprises a manipulation means for controlling required 
manipulation on the displayed picture of the electrical 
program guide. This manipulation means comprises a first 



mode change manipulator for selectively changing the 
operation to an electrical program guide display mode or a 
normal image display mode; a second mode change manipulator 
for selectively changing the operation to a mode where a 
manipulation on the program information area is rendered 
active in the electrical program guide display mode, or to 
a mode where a manipulation on the command area is rendered 
active in the electrical program guide display mode; a 
third mode change manipulator for selectively changing the 
operation to a mode where a manipulation on the command 
area is rendered active, or to a mode where a manipulation 
on the input area is rendered active; and a cursor motion 
manipulator adapted for manipulation relative to at least 
the motion of a cursor or setting of parameters on the 
program information area, the command area and the input 
area. 

And according to another aspect of the present 
invention, there is provided an electrical program guide 
display control method which executes display control by: 
storing the broadcast program information relative to 
broadcast programs extracted from predetermined positions 
of video signals; storing, as recorded program information, 
the information relative to broadcast programs recorded in 
recording media; and displaying, as an electrical program 



guide to provide the program-related information , the 
program information relative to both of the broadcast 
programs and the recorded programs on the basis of the 
stored broadcast program information and also the stored 
recorded program information. 

In the above constitution , both the broadcast 
program information and the recorded program information on 
video tape or the like can be processed by a single 
electrical program guide function. 

The display format of the electrical program guide 
is different from the known one that the program guide 
displayed in the entire picture on the screen is completely 
changed in accordance with the display content, and instead 
the guide is divided into a program guide display area, a 
command display area and an input display area on the 
screen. And it becomes possible to execute various 
control manipulations with regard to the electrical program 
guide on any of such display areas. 

Further, the manipulation means can be composed 
merely of a small number of keys, such as those necessary 
for shifting the operation to a selected mode set in the 
electrical program guide, and direction indicating 
manipulators such as cursor keys for inputting upward, 
downward, leftward and rightward indications. 
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The above and other features and advantages of the 
present invention will become apparent from the following 
description which will be given with reference to the 
illustrative accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a structural 
example of an electrical program guide display control 
apparatus according to an embodiment of the present 
invention; 

Fig. 2 is a plan view of an EPN-control key 
manipulating portion in a remote controller; 

Fig. 3 is a chart-like explanatory diagram showing 
transitions of modes in the EPN; 

Fig. 4 is an explanatory diagram showing 
transitions of modes in the EPN with display formats; 

Figs. 5A and 5B are explanatory diagrams showing 
the contents of display in a MAIN window; 

Fig. 6 is an explanatory diagram showing examples 
of concrete display formats of a MAIN window and a COMMAND 
window; 

Figs. 7A to 7D are explanatory diagrams showing 
functions allocated to keys in a MAIN mode; 

Figs. 8A to 8C are explanatory diagrams showing the 
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contents of display in the COMMAND window; 

Figs. 9 A to 9C are explanatory diagrams showing the 
contents of display in an INPUT window; 

Figs. 10A to 10E are explanatory diagrams showing 
examples of manipulations in the EPN; 

Figs. 11A to 11F are explanatory diagrams showing 
other examples of manipulations in the EPN; 

Fig. 12 is a flowchart showing a processing 
operation to display the EPN; 

Fig. 13 is a flowchart showing another processing 
operation to display the EPN; 

Fig. 14 is a flowchart showing a further processing 
operation to display the EPN; and 

Fig. 15 is a flowchart showing an even further 
processing operation to display the EPN. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter a preferred embodiment of the present 
invention will be described in detail with reference to 
Figs. 1 through 15. 

Explanations thereof will be given in the following 

order . 

1 . Structural example of electrical program guide display 
control apparatus according to embodiment 



2. Mode transition of EPN in embodiment 

3. Explanation of main window 

4 . Explanation of command window 

5. Explanation of input window 

6. Manipulation examples in EPN 

7 . Explanation of processing operation 

1. Structural example of electrical program guide 
display control apparatus according to embodiment 

Fig. 1 is a block diagram showing a structural 
example of an electrical program guide display control 
apparatus according to a preferred embodiment of the 
present invention. In this embodiment, as will be 
described later , information of broadcast programs and 
information of the programs recorded on a video tape by a 
VTR are outputted to be displayed as an electrical program 
guide. This program guide will be referred to as EPN 
(Electrical Program Navigator) below. 

In Fig. 1, broadcast waves received by an antenna 1 
are supplied to a tuner 2, where a received channel is 
selectively tuned in. A video signal of the channel thus 
selected is supplied to both a video processor 4 and an EPN 
controller 8, while an audio signal is supplied to an audio 
processor 3. 

The audio signal inputted to the audio processor 3 
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is processed in a predetermined manner and then is 
delivered as an audio output signal Audio Out therefrom. 
The audio processor 3 is connected to an audio recording/ 
reproducing head H A in a VTR 11. And in a recording mode, 

the audio signal processed in the audio processor 3 is 
supplied to the audio recording/reproducing head H A , which 
then records the audio signal on a magnetic tape T. 
Meanwhile in a reproducing mode, the audio processor 3 is 
supplied with the audio signal reproduced from the magnetic 
tape T by the audio recording/reproducing head H A and, 

after processing the input signal in a predetermined 
manner, delivers an audio output signal Audio Out 
therefrom. 

The video processor 4 is capable of processing the 
input video signal in a predetermined manner and then 
delivering the processed video signal to a video record- 
ing/reproducing head HV in the VTR 11 and also to an on- 
screen display (OSD) 5. 

In this case, as a recording operation of the VTR 
11 in the recording mode, the video signal processed in the 
video processor 4 is supplied to the video recording/ 
reproducing head HV to be thereby recorded on the magnetic 
tape T. Meanwhile in the reproducing mode, the video 
processor 4 is supplied with the video signal reproduced 
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from the magnetic tape T by the video recording/reproducing 
head H v and, after processing the input signal/ delivers 

the processed signal to the on-screen display (OSD) 5. 

In the on-screen display 5, a video signal 
representing a required character, symbol or the like is 
superimposed on the video signal supplied from the video 
processor 4, whereby the character, symbol or the like is 
superimposed at a predetermined position on the image being 
displayed on a monitor unit 12. 

A video switch 6 selectively switches or composites 
the normal video signal outputted from the on-screen 
display 5 (the video signal obtained through reception and 
channel selection in the tuner 2, or the video signal 
reproduced in the VTR 11) and the video signal of the EPN 
picture outputted from an undermentioned EPN controller 8. 
In the video switch 6 employed in this embodiment, it is 
possible to composite the video signal of the EPN picture 
outputted from the EPN controller 8 with the video signal 
outputted from the on-screen display 5, thereby imposing 
the EPN video signal on the normal picture on the display 
screen of the monitor unit 12 to consequently display the 
EPN picture in the form of a window. 

The monitor unit 12 displays the video signal 
supplied thereto from the video switch 6. 



In the VTR 11, the audio and video signals supplied 
respectively from the audio processor 3 and the video 
processor 4 are recorded on the magnetic tape T by the 
audio recording/reproducing head H A and the video 

recording/reproducing head H v respectively. Further the 

audio and video signals recorded on the video magnetic tape 
T are reproduced therefrom by the audio recording/ 
reproducing head H A and the video recording/reproducing 
head H v respectively , and then are supplied to the audio 
processor 3 and the video processor 4 respectively. 

In this embodiment, a control action for recording 
and reproduction in the VTR 11 is executed in a tuner /timer 
controller 7, and the program of the channel received and 
selected by the tuner 2 can be recorded through the control 
action of the tuner/timer controller 7. Also due to the 
control action of the tuner/timer controller 7 , the 
broadcast program (of the channel received and selected by 
the tuner 2) can be recorded with timed reservation on the 
basis of a designated selection channel, a reserved 
recording time and so forth. 

A control head He in the VTR 11 records and/or 
reproduces a control signal generated in response to a 
vertical sync signal and used for attaining synchronism in 
the reproducing mode, and further records, in this 
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embodiment, a data signal of record program information 
outputted from a system controller 9 in such a manner as to 
superimpose this data signal on the control signal. And in 
the reproducing mode, the control head He reproduces the 
data signal of record program information recorded together 
with the control signal on a control track of the magnetic 
tape T, and then supplies the reproduced data signal to the 
system controller 9. 

The tuner /timer controller 7 serves to control a 
channel selection of the tuner 2 and a timer recording 
reservation of the VTR 11. 

The EPN controller 8 executes control of the EPN 
display output and the display thereof. 

In this embodiment, data signals of the electrical 
program guide used as guide information relative to 
broadcast programs are inserted in predetermined horizontal 
lines during the vertical blanking interval of the video 
signal sent from the transmitting side. Then the EPN 
controller 8 is supplied with the video signal obtained 
through reception and channel selection by the tuner 2 and, 
after extracting the data signal component of the 
electrical program guide from the video signal, decodes the 
extracted signal component to thereby acquire the 
electrical program guide data. The electrical program 
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guide data thus decoded is stored in a data memory 10. If 
necessary, an EPN video signal is produced by reading out 
the electrical program guide data stored in the data memory 
10 (and undermentioned tape library data) and then is 
supplied to the video switch 6, whereby the EPN is 
displayed on the monitor unit 12. 

The system controller 9 consists of a microcomputer 
for example and serves to control the processing of each 
function circuit. The system controller 9 is equipped with 
an unshown receiver which receives an input signal 
transmitted from a remote controller 13 as command 
information. And in response to such command information, 
the system controller 9 executes a control action for each 
of the function circuits described above. 

The data memory 10 consists of a nonvolatile memory 
for example and has an area for storing the electrical 
program guide data relative to the broadcast program 
obtained in the EPN controller 8 as mentioned. 

This embodiment is so constituted that, when 
recording a broadcast program by the VTR 11, required data 
(hereinafter referred to as tape library data ) relative to 
the record program is produced in the EPN controller 8 as a 
recording event in such a manner that proper correspondence 
is ensured to the video tape where the program is recorded, 
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and such tape library data is stored in the data memory 10. 
For this purpose , the data memory 10 includes a tape 
library memory 10a as an area for storing the tape library 
data. 

Hereinafter "electrical" program guide data 
relative to broadcast programs and tape library data will 
be collectively referred to as EPN data. 

Regarding the contents of the tape library data, 
the data required for attaining proper correspondence to 
the program-recorded video tape includes data of the 
cassette number of the program-recorded video tape and also 
data indicating the recording order of the programs 
recorded on the video tape. In the case of this 
embodiment, it is necessary to provide, by the 
aforementioned control head He, at least the cassette 
number data and the program data signifying the identities 
of the recorded programs and the recording start positions 
thereof on the video tape. 

As for the information relative to each of the 
recorded programs, various data may be considered inclusive 
of the program name, the start and end times and so forth. 
Such information relative to the programs can be produced 
on the basis of the electrical program guide data 
corresponding respectively to the recorded programs. 
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The remote controller 13 is equipped with various 
keys to perform required manipulations with regard to the 
respective operations of the function circuits shown in 
this diagram, and a command signal composed of infrared 
rays or electric waves is transmitted by a manipulation of 
each key. 

Fig, 2 illustrates the positions of keys disposed 
on a key panel of the remote controller 13 to perform 
various manipulations, as will be described later, on an 
EPN picture according to this embodiment. 

In this diagram, there are shown an EPN key 13-1, a 
command key 13-2 and a joystick 13A. 

The EPN key 13-1 is used for selectively changing 
the operation to a "normal mode" to display a normal 
picture (image obtained through reception and channel 
selection by the tuner 2, or image reproduced by the VTR 
11), or to an "EPN mode" to display an EPN picture. The 
command key 13-2 is provided for shifting the operation in 
the "EPN mode" to a MAIN window (MAIN mode) or a COMMAND 
window ( COMMAND mode ) . 

The joystick 13A comprises four direction 
indicating keys inclusive of an up key 13A-1, a down key 
13A-2, a right key 13A-3 and a left key 13A-4, and an EXE 
key 13A-5. The four direction indicating keys are used for 
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moving an undermentioned color bar or cursor displayed on 
the EPN picture in accordance with the direction of 
manipulation of each key, and also for incrementing or 
decrementing an input numerical value or on/off setting by 
the up key 13A-1 or down key 13A-2. Hereinafter such four 
direction indicating keys will be collectively referred to 
as cursor keys, since these are used principally for moving 
a color bar or cursor. 

And the EXE key 13A-5 is used for shifting the 
operation with an EPN picture to a COMMAND window (COMMAND 
mode) or an INPUT window (INPUT mode), as will be described 
later. 

2. Mode transition of EPN in embodiment 

Referring next to Figs. 3 and 4, an explanation 
will be given on a mode transition of EPN in this 
embodiment. Fig. 3 is a chart showing the concept of an 
EPN mode transition in this embodiment, and Fig. 4 shows an 
EPN mode transition together with display of a window on an 
EPN picture. 

In Figs. 3 and 4, a normal mode is an ordinary one 
for displaying an image obtained through reception and 
channel selection by the tuner 2 or a video image 
reproduced by the VTR 11 as described. In this embodiment, 
an EPN mode for displaying an EPN picture is set in 
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contrast with the normal mode- Selective change of the 
operation to the normal mode or the EPN mode is executed by 
manipulating the EPN key 13-1 shown in Fig. 2. 

In the EPN mode, there further exist a MAIN mode, a 
COMMAND mode and an INPUT mode- 

In this embodiment, when the state of normal mode 
is changed to the EPN mode by a manipulation of the EPN key 
13-1, first the operation enters the MAIN mode, as seen in 
Figs. 3 and 4. 

In the MAIN mode, a MAIN window Wl for example is 
displayed within the picture P on the screen, as shown in 
Fig. 4. in this case, the image in the normal mode for 
example is displayed continuously in any other area of the 
picture P other than the MAIN window Wl. In a 
modification, a blue background may be displayed as well. 

In the MAIN window Wl, program information of the 
electrical program guide (program information of scheduled 
broadcast) is displayed in accordance with a display mode 
based on an undermentioned display format, and also 
information of the program recorded already on the video 
tape by the VTR 11 of the relevant apparatus is displayed 
in accordance with a navigate mode. 

In this case, navigate modes selectable in the MAIN 
mode include, as shown in Fig. 3, "All channel navigate", 
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"This channel navigate" , "All tape navigate" and "This tape 
navigate", of which definitions will be described later. 

If the command key 13-2 is manipulated during the 
MAIN mode selected in the EPN mode, the operation is 
changed from the MAIN mode to the COMMAND mode, as shown in 
Figs. 3 and 4. In this state, a COMMAND window W2 is also 
displayed in addition to the MAIN window Wl, as shown in 
Fig. 4. This COMMAND mode is selected when executing a 
desired specific manipulation relative to the EPN, and 
various command items are displayed within the COMMAND 
window W2 to execute the specific manipulation. 

In the display state of Fig. 4 during the COMMAND 
mode, the content in the MAIN window Wl is denoted with 
oblique lines, while the content in the COMMAND window W2 
is expressed with white characters on a colored background, 
signifying that the COMMAND window W2 is an active one 
where some display is performed to indicate that a 
manipulation with the cursor key shown in Fig. 2 is 
effective. 

In Fig. 3, a total of six manipulation items are 
described with regard to the COMMAND window W2, such as 

[source change/extension change] [EPN set up], which 

will be mentioned later. 

Next, when the EXE key 13A-5 is manipulated during 
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the COMMAND mode in the EPN mode and in a state where a 
certain specific manipulation item is selected, the 
operation is shifted from the COMMAND mode to the INPUT 
mode as shown in Figs. 3 and 4. In this INPUT mode, an 
INPUT window W3 is also displayed in addition to the 
COMMAND windows Wl and W2, as shown in Fig. 4. In this 
case, the INPUT window W3 is rendered active as seen from 
that the display content in the INPUT window W3 alone is 
expressed with white characters on a colored background. 

The INPUT mode is selected for inputting a required 
parameter or the like belonging to the manipulation item 
specified in the COMMAND window W2 for example, and a 
display is so executed in the INPUT window W3 as to enable 
input of such a parameter. 

In Fig. 3, a total of six input items are described 

with regard to the INPUT window W3, such as [rec input] 

[tape edit], which will be mentioned later. 

Upon completion of proper input of a required 
parameter or after a manipulation of the EXE key 13A-5 
during the INPUT mode, the operation is shifted to the 
COMMAND mode. 

When the EPN key 13-1 is manipulated during any 
mode selected in the EPN mode, the operation is returned 
directly to the normal mode. 
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3. Explanation of MAIN window 

Hereinafter an explanation will be given on some 
concrete display formats of MAIN window Wl, COMMAND window 
W2 and INPUT window W3 each displayed as an EPN picture 
described in Figs, 3 and 4. First, the MAIN window Wl will 
be explained with reference to Figs. 5 to 7. 

Fig. 5A shows divided display areas of the MAIN 
window Wl illustrated in Fig. 4. 

As shown in this diagram for example, the MAIN 
window Wl is divided into five display areas of status area 
(Al), prog info area (A2), time info area (A3), listing 
area (A4) and detail box (A5). 

Fig. 5B shows display contents in the respective 
display areas of the MAIN window Wl in the individual 
modes . 

As described, four navigate modes of "All channel 
navigate" , "This channel navigate", "All tape navigate" and 
"This tape navigate" are set in the MAIN mode. First, the 
definitions of such navigate modes will be explained below. 

"All channel navigate" is a mode for providing 
entire information relative to programs being broadcast or 
those scheduled to be broadcast subsequently to the current 
time, and "This channel navigate" is a mode for providing 
information relative to a program being broadcast or 



programs scheduled to be broadcast subsequently to the 
current time in a certain channel specified by a 
predetermined manipulation • 

Meanwhile, "All tape navigate" is a mode for 
providing, with reference to the entire tape library data 
stored until then in the tape library memory 10a, the 
information relative to the entire programs recorded in all 
video tape cassettes until then by the VTR 11. And "This 
tape navigate" is a mode for providing the information 
relative to the programs recorded in one video tape 
cassette selected by a predetermined manipulation out of 
all video tape cassettes recorded until then by the VTR 11. 

Thus, the EPN display content is properly changed 
through selective switching of the four navigate modes to 
consequently switch the function as an electrical program 
guide relative to the broadcast programs of entire channels 
or any specific one thereof, or to switch the function as 
an electrical program guide relative to the recorded 
programs in the entire tape cassettes or any specific one 
thereof recorded until then by the VTR 11. 

This mode switching operation can be performed by 
selecting a desired command item on the COMMAND window W2 
and executing a required manipulation. 

According to Fig. 5B, the status area (Al ) is a 



region for displaying the current status (of navigate mode) 
in the EPN, hence signifying which one of the 
aforementioned four navigate modes is currently set. 

The prog info area (A2) is a region for displaying 
the information relative to the program (where the cursor 
is placed) selected currently in the listing area (A4). 
And when the operation is in "All channel navigate" mode or 
"This channel navigate" mode, the channel number 
corresponding to the broadcast program, the start/end times 
of the program and so forth are displayed. Meanwhile, if 
the operation is in "All tape navigate" mode or "This tape 
navigate" mode, there is displayed the information 
inclusive of the number assigned to the program-recorded 
video tape (i.e., tape number), the program start /end 
positions on the tape and so forth. 

The time info area (A3) is used for displaying the 
current time regardless of any mode. 

The listing area (A4) is a region for displaying 
the program information per row in accordance with the 
attribute of the mode displayed in the status area (Al). 
In "All channel navigate" mode or "This channel navigate" 
mode, the information inclusive of program name, program 
length (or start time) and broadcast channel is displayed 
in a visually recognizable manner. Meanwhile in "All tape 



navigate" mode or "This tape navigate" mode, the 
information inclusive of program name, program length (or 
start position) and program-recorded video tape No. is 
displayed. 

The detail box (A5) is used to display some comment 
on the program selected in the listing area (A4). In this 
case, if the operation is in "All channel navigate" mode or 
"This channel navigate" mode, character display (1st 
detail) signifying the summarized content of the program is 
executed on the basis of the electrical program guide data. 
In this embodiment, however, it is defined as non-display 
in "All tape navigate" mode or "This tape navigate" mode. 

Fig. 6 shows a concrete display example of the MAIN 
window. In this case, an icon signifying "All channel 
navigate" mode is displayed in the status area (Al), and 
the start /end times of a program name "Sisters" selected in 
the listing area (A4) are displayed with bars in the prog 
info area (A2), and further the current time is displayed 
with characters in the time info area (A3). A program 
name, a broadcast start time and a broadcasting station 
name are displayed in the listing area (A4). In this 
exemplary diagram, a color bar CB (corresponding to a 
cursor) is placed in the column of the program name 
"Sisters" to indicate that the program "Sisters" is 
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currently selected. And a comment representing the 
summarized content of the program "Sisters" is displayed in 
the detail box (A5). 

Figs. 7A to 7D show functions allocated to EPN key 
13-1, command key 13-2 and cursor keys (13A-1 - 13A-4) in 
the MAIN mode. The EXE key 13A-5 is not used in the MAIN 
mode, and its manipulation is invalid in this mode. Figs. 
7A, 7B, 7C and 7D represent examples in "All channel 
navigate" mode, "This channel navigate" mode, "All tape 
navigate" mode and "This tape navigate" mode, respectively. 

In any of the four modes selected in the MAIN mode, 
as will be seen from these diagrams, the operation is 
returned to the normal mode in response to a manipulation 
of the EPN key 13-1 or is shifted to the COMMAND mode in 
response to a manipulation of the command key 13-2. When 
the up key 13A-1 or the down key 13A-2 is manipulated as a 
cursor key, the color bar CB in the listing area (A4) is 
shifted per column in accordance with the direction of the 
manipulated key to thereby change the selected program. 

Meanwhile, when the right key 13 A- 3 or the left key 
13A-4 is manipulated as a cursor key, the definition 
thereof is different depending on the navigate mode 
selected in the MAIN mode. 

In "All channel navigate" mode, as shown in Fig. 
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7A, a function of "next time slot" is allocated to the 
right key 13A-3, and a function of "previous time slot" to 
the left key 13A-4, respectively. In this case, when the 
right key 13A-3 is manipulated, programs in the next 
broadcast time slot are displayed as a list in the listing 
area (A4). Meanwhile, when the left key 13A-4 is 
manipulated, programs in the previous broadcast time slot 
before the program being displayed currently are displayed 
as a list in the listing area (A4). 

In "This channel navigate" mode, as shown in Fig. 
7B, a function of "next channel slot" is allocated to the 
right key 13A-3, and a function of "previous channel slot" 
to the left key 13A-4, respectively. In this case, when 
the right key 13A-3 is manipulated, programs of the next 
channel number subsequent to the channel being specified 
currently are displayed as a list in the listing area (A4). 
Meanwhile, when the left key 13A-4 is manipulated, programs 
of the previous channel number prior to the channel being 
specified currently are displayed as a list in the listing 
area (A4). 

In "This tape navigate" mode, as shown in Fig. 7D, 
a function of "next tape slot" is allocated to the right 
key 13A-3, and a function of "previous tape slot" is 
allocated to the left key 13A-4, respectively. In this 
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case, when the right key 13A-3 is manipulated, the programs 
recorded on the next-numbered video tape subsequent to the 
video tape number being specified currently are displayed 
as a list in the listing area (A4). Meanwhile, when the 
left key 13A-4 is manipulated, the programs recorded on the 
previous-numbered video tape prior to the video tape number 
being specified currently are displayed as a list in the 
listing area (A4). 
4 . Explanation of COMMAND window 

Next, a concrete display format of the COMMAND 
window W2 will be explained with reference to Figs. 8A to 
8C. 

Fig. 8A shows divided display areas of the COMMAND 
window W2. As shown in this diagram, the COMMAND window W2 
is divided into eight display areas A10 - A17 where command 
icons are to be displayed. In this embodiment , two display 
modes of a command_0 mode and a command_l mode are prepared 
for the COMMAND window W2. The command_0 mode and the 
command_l mode are so defined that command icons displayed 
in the display areas A10 - A17 become mutually different. 
More specifically, in the command__0 mode, command icon 0_0 

- command icon 0_7 are displayed in the areas A10 - A17 
respectively; while in the command^ 1 mode, command icon 1_0 

- command icon 1_7 are displayed in the areas A10 - A17 



respectively. 

Therefore, it is possible in this embodiment to set 
and display a maximum of sixteen command icons in the 
COMMAND window W2 having eight display areas, so that more 
functions can be displayed in the COMMAND window W2 within 
the limited display space according to this embodiment. 

Changing the command__0 mode and the command_l mode 
is executed by manipulating the command key 13-2, as shown 
in Fig. 8C. For example, when the command key 13-2 is 
manipulated in the MAIN mode, the operation is shifted to 
the COMMAND mode, where the command_0 mode is selected. 
And if the command key 13-2 is manipulated in this state, 
the COMMAND mode is maintained while the command_0 mode is 
changed to the command_l mode. Further, upon another 
manipulation of the command key 13-2 in this state, the 
operation is returned to the MAIN mode again. 

Fig. 8B shows the definition contents (command 
icons) of the display areas in the COMMAND window W2 
correspondingly to command Nos. In this diagram, command 
Nos. 0_0 - 0_7 and 1_0 - 1_7 are included. These command 
Nos. correspond to the command items denoted respectively 
by the command icons 0_0 - 0_7 and 1_0 - 1_7 described with 
reference to Fig. 8A. 

According to this diagram, command No. 0__0 is 
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defined as [source change] which is an item for changing 
the channel navigate mode and the tape navigate mode. 

Command No. 0_1 is defined as [extension change] 
which is an item for changing "All" and "This" modes in the 
channel navigate mode and the tape navigate mode. 

Command No. 0_2 is defined as [display detail 
on/off] for switching on or off the display in the detail 
box (A5). 

Command No. 0_3 is defined as [display attribute 
change] which is an item for selectively changing the 
display of the information relative to the time of the 
program in the listing area. Command No. 0_4 is defined as 
[display arrange change] for changing the display order of 
the programs in the listing area. Command No. 0_J5 is 
defined as [display object change] for selecting a source 
in the listing area. 

Command No. 0_6 and command No. 0_7 are not 

defined. 

Command No. 1_0 is defined as [view] which is an 
item for viewing the program selected in the listing area. 

Command No. 1_1 is defined as [rec] for execution 
of video recording (including reserved recording) of the 
program selected in the listing area. 

Command No. 1_2 is defined as [EPN set up] which is 
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an item for setting up an EPN image in various manners. As 
will be described later, when this item is selected in the 
COMMAND mode, the operation is shifted to the INPUT mode to 
display an INPUT window where required set-up parameters 
are displayed. 

Command No. 1_3 is defined as [program edit] for 
editing the program selected in the listing area; and 
command No. 1_4 is defined as [tape edit] for editing the 
video tape selected in the listing area. When either of 
these command items for editing is selected, the operation 
is shifted to the INPUT mode to display an INPUT window 
where required editing parameters are displayed. 

Command Nos. 1_5 to 1_7 are not defined. 

More specifically, in the COMMAND mode, the command 
items defined by the above command Nos. 0__0 - 0_7 and 1_0 - 
1_7 are allocated respectively to command^ 0 mode and 
command_l mode. And in such command_0 mode and command_l 
mode, icons symbolizing the items of command Nos. 0_0 - 0__7 
and 1_0 - 1_7 are displayed in the areas A10 - A17 of the 
COMMAND window W2 . 

The display area corresponding to any non-defined 
command No. is not displayed in the COMMAND window W2. 

Fig. 6 shows a concrete display example of the 
COMMAND window W2 . In this diagram, exemplary command 
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icons employed in the command_0 mode are displayed in the 
areas A10 - A15. 

In the COMMAND mode where the COMMAND window W2 is 
displayed as shown in Fig. 6, a user can select a desired 
command item by manipulating , e.g., the right key 13A-3 or 
left key 13A-4 and moving the cursor to the relevant 
display area in the COMMAND window W2. And if the EXE key 
13A-5 is manipulated in this state, the function 
corresponding to the selected command item is executed. In 
another case, the operation is shifted to the INPUT mode to 
display an INPUT window W3 where a parameter corresponding 
to the selected command item is displayed. 
5. Explanation of INPUT window 

Next, a concrete display format of the INPUT window 
W3 will be explained with reference to Figs. 9A - 9C. 

The entire display area of the INPUT window W3 is 
defined as an input area, which is displayed under the 
COMMAND window W2 as shown in Fig. 4 for example. 

A shift to the INPUT mode is shown in Fig. 9C. In 
the COMMAND mode for example, when the EXE key 13A-5 is 
manipulated for entry in a state where a cursor is placed 
on a desired command icon (command item) by a manipulation 
of the cursor key or the like, the operation is shifted to 
the INPUT mode to display the INPUT window W3, where a 
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parameter corresponding to the selected command is 
displayed. In the INPUT mode, naturally the INPUT window 
W3 is rendered active. 

When the EXE key 13A-5 is manipulated after any 
parameter to be changed in the INPUT window W3 for example 
is changed by a predetermined manipulation, then the INPUT 
window W3 is erased and instead the COMMAND window W2 is 
rendered active. That is, the operation is shifted from 
the INPUT mode to the COMMAND mode. 

In Fig. 9B, there are shown definitions of the 
contents of parameters displayed in the INPUT window W3 
with regard to four navigate modes of "All channel 
navigate" , "This channel navigate", "All tape navigate", 
and "This tape navigate". 

In this diagram, command items (see Fig. 8B) 
selected in the COMMAND mode are shown in the leftmost 
( vertical ) column . 

For example, when a command item of [display object 
change] is selected in the COMMAND mode, it follows that a 
source in the listing area is selected. In this case, if 
"This channel navigate" mode or "This tape navigate" mode 
is set as shown in Fig. 9B, there is displayed the INPUT 
window W3 where channel No. is inputted as a selected 
source. 
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When a command item of [display object change] is 
selected in "All channel (tape) navigate" mode, the INPUT 
window W3 is not displayed (i.e., the operation is not 
shifted to the INPUT mode ) . 

When a command item of [rec] is selected in All 
(This) channel navigate mode, parameters representing tape 
speed, tape No. and recording start position on tape are 
displayed in the INPUT window W3. 

When a command item of [rec] is selected in : "All 
(This) tape navigate" mode, parameters representing 
recorded program, tape speed and recording start position 
on tape are displayed in the INPUT window W3. 

In this embodiment, when a command item of [program 
edit] or [tape edit] is selected, the operation is not 
shifted to the INPUT mode in the present state, i.e., any 
editing function for the program or tape being selected in 
the listing area is not set. Regarding the future, 
however, such editing function may be provided as well, and 
in this case, parameters corresponding to the command item 
of [program edit] or [tape edit] are displayed in the INPUT 
window. 

When a command item of. [EPN set up] is selected in 
the COMMAND mode, the INPUT window W3 for EPN set up is 
displayed in either "All (This) channel navigate" mode or 
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"All (This) tape navigate" mode. 

Parameters displayed at this time in the INPUT 
window W3 are such as auto clock set, auto channel set f 
cable box set, data reception time set, and channel skip. 

The user is enabled to perform on/off setting of 
functions or to input numerical values by manipulating 
predetermined keys, which are disposed in the remote 
controller 13, correspondingly to parameters in the INPUT 
window displayed in the INPUT mode, as described. Keys to 
be manipulated for such on/off setting of parameters or 
input of numerical values may be various ones inclusive of 
ten numeral keys, and it is possible to constitute the 
apparatus in such a manner as to perform on/off setting of 
functions or to change input numerical values by means of 
the up key 13A-1 and the down key 13 A- 2 for example. That 
is, the apparatus may be so constituted that, in the EPN 
mode, all control actions are executable by manipulation of 
merely a few keys shown in Fig. 2 out of the entire keys 
provided in the remote controller 13, hence eliminating 
confusion in manipulation of the keys by the user. 
6. Manipulation examples in EPN 

Hereinafter some examples of manipulation in the 
EPN according to this embodiment will be explained with 
reference to Figs. 10 and 11. 



36 




Figs* 10A to 10E illustrate, together with 
displayed images, manipulation examples in selecting a 
desired program, which is to be viewed from now on by the 
user, from a program table displayed in an EPN picture. 

Fig. 10A represents a picture in the normal mode. 
In this state, actually an image of the broadcast program 
selected by the tuner 2 or an image of the video tape being 
reproduced by the VTR 11 is displayed as a picture P on the 
screen. If the EPN key 13-1 is manipulated in this state, 
the operation is shifted to the MAIN mode where, as shown 
in Fig. 10B, a MAIN window Wl is displayed. It is supposed 
here that, in the MAIN window Wl, All (This) channel 
navigate mode relative to the broadcast program is set. 

In the MAIN window Wl of Fig. 10B, a color bar CB 
is placed in the column of a program "Sisters" in the 
listing area. After finding a desired program in this 
state, the user can place the color bar CB therein by 
manipulating cursor keys . 

Assume here that, for example, the user wants to 
view a program "Splash". 

In this case, the user manipulates the up key 13A-1 
or the down key 13 A- 2 out of the cursor keys to thereby 
place the color bar CB in the column of program "Splash" as 
shown in Fig. IOC. And if the command key 13-2 is 
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manipulated in this state, a COMMAND window W2 is displayed 
as shown in Fig, 10D. Since the operation has been shifted 
from the MAIN mode to the COMMAND mode at this time, the 
COMMAND window W2 is rendered active. 

Under the display condition of Fig. 10D, the user 
manipulates, if necessary, the command key 13-2 to set 
command_l mode. And then the user places the cursor on a 
command item of [view], which corresponds to command No. 
1__0, by manipulating the right key 13A-3 or the left key 
13A-4 (in this case, the cursor position is denoted with 
white characters on a color background). If the EXE key 
13A-5 is manipulated in this state, the program "Splash" 
selected on the EPN picture by the user is settled to be 
thereby displayed. Actually, an image of the program 
"Splash" is displayed as a selected picture P shown in Fig. 
10E. In this case, the operation is naturally shifted to 
the normal mode due to execution of the command item 
[view] - 

If a necessary manipulation is performed according 
to the same procedure as in Fig. 10 after "All (This) tape 
navigate" mode is set in a state where a tape cassette 
containing video-recorded data as tape library data is 
loaded in the VTR, then it is possible to search and 
reproduce the recorded program selected by the VTR 11. 
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Such reproduction control is possible by detecting a signal 
which is recorded on the control track of a magnetic tape T 
and indicates the recording start position of the recorded 
program. 

Figs. 11A to 11F illustrate , together with 
displayed images , manipulation examples to be executed when 
the user reserves recording of a desired program with 
reference to a program table displayed in an EPN picture. 

Similarly to the foregoing case from Fig. 10A to 
Fig. 10B, the operation is shifted to the MAIN mode to 
display a MAIN window by a manipulation of the EPN key 13-1 
during display of a picture P in the normal mode of Fig. 
11A, and a desired, program is selectable by manipulating 
cursor keys in this state. 

Suppose here that the user wants to record a 
program "Splash" with reservation. Differing from the 
foregoing case of Fig. 10 where the program "Splash" is 
being broadcast at the current time, it is assumed in Fig. 
11 that this program is not being broadcast now and is 
scheduled to be broadcast later. 

First, the user places a color bar CB in the column 
of the program "Splash" as shown in Fig. lie by 
manipulating the up key 13A-1 or the down key 13A-2. And 
if the command key 13-2 is manipulated in this state, a 
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COMMAND window W2 is displayed as shown in Fig. 11D. 

Under the display condition of Fig. 11D, the user 
manipulates , if necessary f the command key 13-2 to set 
command_l mode. And then the user places the cursor on a 
command item of [rec], which corresponds to command No. 

by manipulating the right key 13A-3 or the left key 
13A-4. 

If the user manipulates the EXE key 13A-5 in this 
state , an INPUT window W3 corresponding to the command item 
[rec] is displayed (i.e., the operation is shifted to the 
INPUT mode where the INPUT window W3 is rendered active ) , 
as shown in Fig. HE. Then the user executes predetermined 
setting in the INPUT window W3 for reserved recording of 
the desired program. 

And is the EXE key 13A-5 is manipulated in the 
INPUT mode, the operation is shifted to the COMMAND mode, 
and then reserved recording of the program "Splash" 
selected on the EPN picture by the user is executed. 

In this case, actually, an image in the COMMAND 
mode is displayed as a selected picture P shown in Fig. 
11F. 

7. Explanation of processing operations 

Referring now to flowcharts of Figs. 12 to 15, an 
explanation will be given on the processing executed to 
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realize control actions in response to manipulations of the 
keys (shown in Fig. 2) in each mode. The system controller 
9 executes this processing operation. 

Fig. 12 shows a processing operation in the normal 
mode. In this routine , when the normal mode is set at step 

5101, a manipulation of the EPN key 13-1 is waited at step 

5102. And upon decision signifying a manipulation of the 
EPN key 13-1 , the operation proceeds to step S103 to be 
shifted to the MAIN mode. 

Fig. 13 shows a processing operation in the MAIN 
mode selected as an EPN mode. 

First, upon shift to the MAIN mode at step S201, a 
decision is made at step S202 as to whether the EPN key 13- 
1 has been manipulated or not. And if the result of this 
decision signifies a manipulation of the EPN key 13-1 , the 
operation proceeds to step S203 to be shifted to the normal 
mode, so that the operation passes through this routine. 

Meanwhile, if the result of the decision at step 
S202 signifies no manipulation of the EPN key, the 
operation proceeds to step S204, where another decision is 
made as to whether the command key has been manipulated or 
not. And if the result of this decision signifies a 
manipulation of the command key 13-2, the operation 
proceeds to the COMMAND mode. However, when the result of 
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the above decision signifies no manipulation of the command 
key, the operation proceeds to step S206. 

At step S206, a decision is made as to whether the 
up key 13A-1 or the down key 13 A- 2 has been manipulated or 
not. And if the result of this decision signifies a 
manipulation of the up key 13A-1 or the down key 13A-2, the 
operation proceeds to step S207, where a color bar (see 
Fig, 6) placed in the listing area A4 is moved upward or 
downward under control, and then the operation proceeds to 
step S208. Meanwhile, if the result of the decision at 
step S206 signifies no manipulation of the up key 13A-1 or 
the down key 13A-2, the operation proceeds directly to step 
S208. 

At step S208, a decision is made as to whether the 
right key 13A-3 or the left key 13A-4 has been manipulated 
or not. And the result of this decision signifies no 
manipulation or the right key 13A-3 or the left key 13A-4, 
the operation returns to the process of step S202. 
Meanwhile, if the result of the above decision signifies a 
manipulation of the right key 13A-3 or the left key 13A-4, 
the operation proceeds to step S209, where the display is 
changed (see Fig. 7) by the slot function (see Fig. 7) 
according to the current All (This) channel navigate mode 
or "All (This) tape navigate" mode. And thereafter the 
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operation returns to step S202. 

Fig. 14 shows a processing operation in the COMMAND 
mode selected as an EPN mode. 

First, upon shift to the COMMAND mode at step S301, 
a decision is made at step S302 as to whether the EPN key 
13-1 has been manipulated or not. And if the result of 
this decision signifies a manipulation of the EPN key, the 
operation proceeds to step S303 to be shifted to the normal 
mode. However, if the result of the above decision 
signifies no manipulation of the EPN key, the operation 
proceeds to step S304. 

At step S304, another decision is made as to 
whether the command key has been manipulated or not. And 
if the result of this decision signifies a manipulation of 
the command key, the processes of steps S305, S306 and S307 
are executed for transition of the mode described with 
reference to Fig. 8C. 

Meanwhile, if the result of the decision at step 
S304 signifies no manipulation of the command key, the 
operation proceeds to step S308, where a decision is made 
as to whether the right key 13A-3 or the left key 13A-4 has 
been manipulated or not. And if the result of this 
decision signifies a manipulation of the right key 13A-3 or 
the left key 13A-4, the display is so controlled as to move 
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the cursor between the display areas in accordance with the 
direction of the key manipulation , and thereafter the 
operation proceeds to step S310. However, if the result of 
the above decision signifies no manipulation of the right 
key 13A-3 or the left key 13A-4, the operation proceeds 
directly to S310. 

At step S310, a decision is made as to whether the 
EXE key 13A-5 has been manipulated or not. And if the 
result of this decision signifies no manipulation of the 
EXE key, the operation returns to step S302. However, if 
the result of the above decision signifies a manipulation 
of the EXE key 13A-5, the operation proceeds to step S311. 

At step S311, either a process #1 or a process #2 
is executed in accordance with the kind of the selected 
command item. 

The process #1 is executed to perform direct 
control of the operation conforming to the function of the 
command item being selected currently. More specifically, 
for example, this process corresponds to a control action 
for displaying a selected program, as shown in Figs. 10D to 
10E, by selecting a command item [view] in the COMMAND 
window W2 and manipulating the EXE key. 

Meanwhile the process #2 is executed, after shift 
to the INPUT mode, to display an INPUT window conforming to 



the command item being selected currently. More 
specifically, this process corresponds to a display 
operation shown in Figs. 10D to 10E. 

Fig. 15 shows another processing operation in the 
INPUT mode selected as an EPN mode. 

First, upon shift to the INPUT mode at step S401, a 
decision is made at step S402 as to whether the EPN key 13- 
1 has been manipulated or not. And if the result of this 
decision signifies a manipulation of the EPN key, the 
operation proceeds to step S403 to be shifted to the normal 
mode. However, if the result of the above decision 
signifies no manipulation of the EPN key, the operation 
proceeds to step S404. 

At step S404, another decision is made as to 
whether any entry has been inputted by a manipulation of 
the predetermined key to change the parameter. And if the 
result of this decision signifies a manipulation of the 
predetermined key, the operation proceeds to step S405, 
where a process of changing the parameter is executed in 
accordance with the key entry manipulation. And thereafter 
the operation proceeds to step S406. Meanwhile, if the 
result of the above decision signifies no manipulation of 
the key for changing the parameter, the operation proceeds 
directly to step S406. 
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At step S406, a decision is made as to whether the 
EXE key has been manipulated or not. And if the result of 
this decision signifies no manipulation of the EXE key, the 
operation returns to step S402. However, if the result of 
the above decision signifies a manipulation of the EXE key, 
the operation proceeds to step S407. 

Subsequently at step S407, if there is any 
parameter changed by the process at step S405, the EPN 
setting is changed in accordance with the parameter. 
Thereafter the operation is shifted to the COMMAND mode at 
step S408, and then passes through this routine. 

Thus, as explained above, the present invention is 
so constituted as to be capable of displaying, in 
accordance with each mode as an electrical program guide, 
program information relative to broadcast programs and also 
recorded program information relative to broadcast programs 
recorded in tape cassettes, so that a user is enabled to 
acquire information of both the broadcast programs and the 
recorded programs in a single electrical program guide 
system, whereby advantageous effects are achievable in 
realizing a further useful electrical program guide. 

According to such electrical program guide, it is 
possible to display, in window formats, a program 
information area (MAIN window), a command area (COMMAND 
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window) and an input area (INPUT window) in the picture on 
the screen. Consequently, differing from the known 
conventional display format, there never occurs an 
inconvenience that the entire contents of the displayed 
electrical program guide are switched wholly with each 
change of the mode, hence ensuring enhanced convenience in 
use. 

Besides the above, when executing various control 
actions or input manipulations on the displayed electric 
program guide in the present invention, every manipulation 
is possible by the use of cursor keys (four direction 
indicating keys) for upward, downward, leftward and 
rightward motion and a small number of keys for transition 
of mode. Therefore, in case the apparatus is equipped with 
a multiplicity of functions as an electrical program guide, 
the user is enabled to perform a proper manipulation 
conforming to each desired object without any confusion. 

Although the present invention has been described 
hereinabove with reference to the preferred embodiment 
thereof, it is to be understood that the invention is not 
limited to such embodiment alone, and a variety of 
modifications may be contrived as well. For example, the 
concrete display formats of windows in the EPN mode or the 
display items defined in each window may be modified in 



compliance with actual conditions of usage. 

The scope of the invention, therefore, is to be 
determined solely by the appended claims. 
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